INTRODUCTION
Retinoids are a class of molecules, structurally related to Vitamin A and have an important role in the modulation of cell proliferation and differentiation. The utility of retinoids in dermatology can be highlighted by the fact that retinoids are being regularly used in various disorders of keratinization (psoriasis, lichen planus, Darier's disease, and acne vulgaris), cutaneous T-cell lymphomas, and chemoprevention. Acitretin and isotretinoin are available in oral forms and are being extensively used by dermatologists across the globe. Mucocutaneous toxicity forms an important group of side effects of oral retinoid therapy and limits the further dose escalation. [1] Cheilitis (lip chapping) is the most common and bothersome mucocutaneous adverse effect of oral retinoid therapy. Effective management of retinoid-induced cheilitis requires understanding of basic etio-pathogenic pathway for rational and realistic treatment.
MICROANATOMY OF LIPS
The lips are a central defining feature of the lower face and distinct from the surrounding skin. The appearance of the lips has a major effect on the esthetic perception of the face.
The purpose of this review is to point out some of the similarities and differences between epithelia of skin and oral mucosa, with special emphasis on the effect of different class of retinoids on barrier function and sebaceous secretion. The lip is a specialized region that represents the transition from the skin to the oral mucosa. The lips comprise three anatomic subdivisions; two of them are external and one is internal. The external or "dry" subdivisions include the skin of the lips, with dermal appendages, and the highly vascular vermilion ("red") borders of the lips which, in contrast, lack dermal appendages such as sweat gland and hair, but does contain sebaceous glands (Fordyce spots). Fordyce spots are sebaceous glands containing neutral lipids similar to those found in skin sebaceous glands, but are not associated with hair follicles, most often located under the epithelium of the cheek and free lip border. The internal "wet" portion of the lip, the labial mucosa, demonstrates prominent vascular markings. The entire mucosal surface is lined by stratified (layered) squamous (scale-like) epithelium, highly organized, an avascular, and semipermeable ectodermal tissue that varies in thickness and surface keratinization according to its location in the mouth and the functional demands of that location. Lamina propria is the oral counterpart of the corium; the deeper subcutaneous tissue is the submucosa, rich in minor salivary glands. Because they are constantly being stimulated in the course of function, oral epithelial cells have a relatively rapid turnover time (14-21 days). [2] Lip epithelium thickness would increase from the external part to the most internal mucosal part. Normal skin epidermis would gradually change from ortho-keratinized epithelium of the vermilion border to para-keratinized thick intermediate tissue (premucosal area) and then to non-or para-keratinized mucosa. [3] As one progresses from the external vermilion zone of the lip into the oral cavity, there is a transition from keratinized to nonkeratinized epithelium. In all regions, the outer portions of the epithelium provide a protective permeability barrier, which varies regionally. The non-keratinized epithelial regions do not produce a stratum corneum. Lamellar granules (Odland bodies, membrane-coating granules) are not produced in non-keratinizing epithelia. Lipids in the outer portion of the oral epithelium determine the permeability barrier function. Ceramides, fatty acids, and Managing A Side Effect cholesterol are the primary lipids which attribute to the permeability barrier of the epidermal and oral stratum corneum. Transepidermal water loss is a parameter for the barrier function of the stratum corneum. [4] Barrier function is less effective in nonkeratinizing epithelia than in keratinizing epithelia. The superficial layers of nonkeratinizing epithelium of labial mucosa contain abundant phospholipids, but it does not contribute to barrier function. The incomplete formation of the corneal layer of the surface of the lips may be responsible for the decreased barrier function and water-holding capacity.
PATHOPHYSIOLOGY OF RETINOID-INDUCED CHEILITIS
Frequently observed mucocutaneous toxicity with systemic retinoids reflects a decreased sebum production, reduced stratum corneum thickness, and altered skin barrier function. Dry lips or cheilitis is the earliest and the most frequent sign that appears after starting therapy and is often used to monitor compliance. [5] As a result of poor barrier function and low water-retaining capacity, the lips are highly susceptible to environmental effects and certain medications. The mucocutaneous side effect profile of systemic retinoids depends on the nature of retinoids used and is dose dependent. Isotretinoin (13-cis retinoid acid) has a profound inhibitory effect on sebaceous gland secretion as compared to etretinate. [6] Isotretinoin does not bind to retinoic acid receptor (RAR) and its anti-seborrheic action is RAR-independent. The metabolic fate of isotretinoin in the pilosebaceous apparatus is not known, but the fact that the drug was not detected in surface sebum collection during oral therapy indicates that extensive metabolism or degradation takes place in the sebocytes or in the follicular epithelium. The sebosuppressive effect is slowly reversed on discontinuation of therapy. The decrease in sebaceous gland secretion and decrease in the size of sebaceous glands attribute to alteration in skin surface lipids and thus, barrier function. Cheilitis is the most common encountered mucocutaneous side effect of systemic retinoids (isotretinoin and acitretin). Acitretin does not have sebostatic effect, except at higher doses. Retinoids have the general effect of altering differentiation and promote shedding. There is alteration in the epidermis, particularly stratum corneum. Decrease in the thickness of stratum corneum attributes to poor barrier function and photosensitivity.
The combination of these factors leads to cheilitis, xerosis, and dryness of the mucous membranes, dryness of palmoplantar skin and skin fragility in dose-dependent manner, and type of retinoid used. Incomplete formation of corneocytes of the surface of the lips in contrast to surrounding skin may be responsible for poor barrier function and retinoid-induced cheilitis.
CLINICAL FEATURES OF CHEILITIS
Patients receiving retinoids, commonly isotretinoin, develop lip chapping within days to few weeks of starting treatment. In routine clinical practice, cheilitis starts within the first 7 days of treatment and marks the onset of sebosuppressive action. Clinically, one can appreciate dryness, exfoliation, and fissuring at places [ Figure 1 ]. Severe cheilitis may interfere with food intake and normal communication and speech. Retinoid-induced cheilitis may worsen in winter seasons, especially in colder parts of India, especially Northern states (Delhi, Haryana, Punjab, and Uttar Pradesh). Ornelas et al. have developed an isotretinoin cheilitis Grading Scale incorporating the following four characteristics: Erythema, scale/crust, fissures, and inflammation of the commissures. [7] Fissures may show punctate hemorrhagic spots. On cessation of isotretinoin therapy, lips usually return to their normal physiology within a few days.
PREVENTION OF RETINOID-INDUCED CHEILITIS
Currently, there is no effective prophylactic treatment for retinoid-induced cheilitis. A study by Kus et al. did not show any benefit of 800 IU/day of oral Vitamin E supplementation on retinoid-induced mucocutaneous side effects (facial erythema, facial dryness, and cheilitis). [8] However, in contrast to the above study, topical application of Vitamin E acetate (VEA® lipogel) showed good therapeutic benefit in retinoid-induced cheilitis in a multi-center study. [9] 
INVESTIGATIONS IN A CASE OF RETINOID-INDUCED CHEILITIS
The diagnosis of retinoid-induced cheilitis is essentially based on history of retinoid intake and clinical grounds. No further investigations are needed. 
MANAGEMENT OF RETINOID-INDUCED CHEILITIS
Retinoid-induced cheilitis is a dose-dependent side effect and marks the anti-seborrheic activity of retinoid therapy. To ensure compliance, the dermatologist must counsel the patients regarding muco-cutaneous adverse effects and prescribe lip moisturizers with added sunscreens to counteract lip chapping. Table 1 gives a list of lip moisturizers which can be prescribed and asked to be applied as many times as possible. Best results are obtained when lip moisturizers are applied on prehydrated lips.
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